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57 ABSTRACT 

The roller is provided for pressure treatment of a strip of 
paper, textile, plastic film, sheet metal or similar material. It 
includes a hollow roller made of a fiber-reinforced synthetic 
resin material, and a cross-beam which passes through the 
hollow roller lengthwise. The cross-beam is mounted at its 
ends, in external Supports, So as not to rotate. Hydrostatic 
Support elements are arranged on the cross-beam on the Side 
on which pressure is exerted. The elements can be pressed 
against the inside circumference of the hollow roller by 
means of a hydraulic fluid. The Support elements have a 
length not exceeding 20 cm in the longitudinal direction of 
the hollow roller, follow each other closely in the longitu 
dinal direction of the cross-beam, and can all be controlled 
independently of one another. 

10 Claims, 2 Drawing Sheets 

-- B 
-10, 1010 100 

12-2 12 
3 & 1 
2 

  



U.S. Patent Sep. 29, 1998 Sheet 1 of 2 5,813,959 

- as B 

15 10 10 10 

14 7777-2772-777-77-77-777 it 72 2 100 

SEL, ITLAX-1 44 DITTTTTTTTTT 
1 11 Ill 9 

1212 6-X. 

VIE\ 
FIG. 3 

  



U.S. Patent Sep. 29, 1998 Sheet 2 of 2 5,813,959 

211, 21.21 B 122 

15 

14-2-2.2ted 1"/ OO 
9 2III, IIIDX 

(II,III V.N.N. E 30 6-Xi (EE 
12 12 

2:EX 1 

  

  

  



5,813,959 
1 

ROLLER 

FIELD OF THE INVENTION 

The present invention relates to a roller for applying 
preSSure to a Strip of paper, textile, plastic film, sheet metal, 
or other similar material. 

BACKGROUND OF THE INVENTION 

Such a roller is known from WO92/13787, for a special 
application case. The known roller is a deflection-controlled 
pressure roller for a film winder, which has a hollow roller 
made of a fiber-reinforced plastic with an oil-resistant and/or 
water-proof protective layer on the inside circumference and 
a coating of elastomer material on the outside circumfer 
ence. No details of the design are described. 

OBJECTS AND SUMMARY OF THE 
INVENTION 

The present invention is based on the task of developing 
a roller according to this type further, in Such a way that it 
allows the greatest possible adaptation of the line pressure 
profile for preSSure treatment of material in continuous 
Strips. 

This task is accomplished by a roller comprising a rotat 
able hollow roller having an inside circumference and an 
outside working roller circumference. The hollow roller 
comprises fiber-reinforced Synthetic resin material, and 
extends along a longitudinal direction. The roller also 
includes a cross-beam extending through the hollow roller in 
the longitudinal direction Such that there is radial spacing 
between the cross-beam and the inside circumference of the 
hollow roller around the cross-beam. The cross-beam 
includes ends non-rotatably mounted in external Supports. 
The roller also includes a plurality of hydrostatic Support 
elements arranged in one or more longitudinal rows on the 
cross-beam. The elements are arranged on a Side of the 
cross-beam on which pressure is exerted by the roller on the 
Strip. The elements are pressable against the inside circum 
ference of the hollow roller by means of hydraulic fluid. The 
elements each have a contact Surface pressable against the 
inside circumference of the hollow roller. The contact Sur 
face includes open bearing pockets defined by edges, which 
pockets are filable with hydraulic fluid for supporting the 
hollow roller. The pockets are adapted to enable the hydrau 
lic fluid to flow over the edges of the pockets to form a liquid 
film Supporting the hollow roller. The Support elements have 
a length not exceeding 20 cm in the longitudinal direction of 
the hollow roller. The elements are closely arranged with 
respect to each other in the longitudinal direction, and are 
controllable independently of one another. Forming the 
hollow roller out of fiber-reinforced plastic makes it possible 
to make the hollow roller particularly easy to bend in a plane 
which passes through its axis, So that the forces applied on 
the inside by the support elements “strike through” on the 
outside circumference of the roller, in a line force profile 
which approximates the force profile as much as possible. 
Usually, the hollow rollers of deflection-controlled rollers 
consist of a steel pipe with a wall thickness of 30-100 mm. 
This Steel pipe has a significant inherent Stiffness, which 
extensively equalizes any force profile applied on the inside. 
Regardless of the desired flexibility of the hollow roller in 
the plane which passes through its longitudinal axis, its 
shape stability in the circumference direction should still be 
such that perfect travel of the hollow roller, without any 
Significant deviation from the circular croSS-Sectional shape, 
is Still guaranteed. This means that a flexible hose would not 
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2 
be a possibility for use as a hollow roller. Instead, the shape 
rigidity should be Such that the material maintains its pipe 
shape in the force-free State, and does not already flatten to 
any noteworthy extent under its own weight, for example. 
The reduced bending rigidity in the plane which passes 

through the axis requires practically continuous Support 
along the roller nip, otherwise a wave-shaped line force 
distribution will occur in the roller nip, resulting in a drop in 
line force between the Support Zones, because of correspond 
ing deflection of the hollow roller. For this reason, the 
reduction in bending rigidity of the hollow roller is accom 
panied by "tight packing” of the Support elements in the 
longitudinal direction in the plane which passes through the 
longitudinal axis, which is actually evident from DE-OS 30 
22 491. 

In the usual deflection-controlled rollers with hollow 
rollers made of Steel with a relatively great wall thickness, 
their high bending rigidity, as already mentioned, has the 
result that it does not make any Sense to individually control 
all the many Support elements (up to fifty Such Support 
elements are arranged next to one another in the longitudinal 
direction for larger rollers). It is Sufficient (and only this is 
normally done) if the Support elements are controlled in 
groups, for example in three groups or five groups. For 
deflection-controlled rollers with hollow rollers made of 
Steel, the fact that there are many individual Support 
elements, in the first place, is connected not So much with a 
detailed formation of the bending line, but rather with 
optimum adaptation of the contact of the Support elements 
with the deflected hollow roller: Only for this reason are 
individual Support elements, Separate from one another, 
present within a group that is controlled jointly. 

However, the invention is particularly concerned with an 
especially detailed formation of the line force distribution, 
and in View of this aspect, it comprises the additional 
characteristics that the Support elements are limited in their 
longitudinal expanse and can all be controlled independently 
of one another. In a hollow roller made of fiber-reinforced 
plastic, a different action on an individual Support element 
certainly does Strike through to the outside, and accordingly, 
individual control is logical and practical. 

Individual control of Support punches has been known, in 
principle, as long as there have been punch-Supported 
deflection-controlled rollers. However, these rollers were 
implemented with hollow rollers made of steel, and in that 
connection individual control is not logical and practical and 
therefore was not implemented. Examples for the fact that 
individual control was known, in principle, are evident from 
U.S. Pat. No. 3,119,324, DE-OS 2230 139 and DE-PS3640 
903. 
A roller in accordance with the invention is reliable in 

operation, with Significantly greater variability in the design 
of the line force profile. 

In the preferred exemplary embodiment of the invention, 
the modulus of elasticity is different in the longitudinal 
direction and the circumference direction of the hollow 
roller. The fiber reinforced material of the hollow roller may 
comprise wound filaments or aggregates of filaments and is 
made in three layers, wherein fibers of radially outer layers 
have a winding angle of +15° relative to the circumferential 
direction, and fibers of a middle layer have a winding angle 
of +15° relative to the longitudinal direction. 
A roller with a hollow roller made of rubber-elastic 

material with reinforcement inserts is evident from DE-PS 
25 22 657. However, here the inserts are not arranged in 
three layers in the manner according to the invention, which 
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has the purpose here of avoiding any Sandwich effect which 
would stiffen the roller with regard to bending in a plane 
which passes through the axis. 

The influence of the winding direction on the modulus of 
elasticity in roller pipes made of Synthetic resin with wound 
fiber reinforcements is evident, as Such, from the company 
brochure “Walzen in Leichtbauweise . . . ein Produkt von 
Freudenberg Light-weight rollers . . . a Freudenberg 
product n of the company Carl Freudenberg in DE 6940 
Weinheim. 

The hollow roller may have a radial wall thickness of less 
than 20 mm, and the modulus of elasticity of the material of 
the hollow roller is less than 100,000N/mm in its longitu 
dinal direction. 

Fiber-reinforced plastics frequently do not offer optimum 
Slip conditions on the outside Surface. For this reason, it is 
recommended to provide a slip-promoting layer on the 
inside circumference of the hollow roller, which simulta 
neously prevents the hydraulic fluid from making direct 
contact with the resin material of the hollow roller and 
thereby possibly entering into chemical reactions in the long 
term. 

A coating of an elastomer material can be provided on the 
outside of the hollow roller, in known manner. 

Rollers of the type according to the invention have outside 
diameters in the range of approximately 40 to 60 cm. The 
cross-beam which checks the deflection is housed inside 
these rollers; its cross-section should take up as much as 
possible of the inside cross-section of the hollow roller, in 
order to maintain the greatest possible bending rigidity, and 
should be weakened as little as possible, in any case. If 
twenty to fifty Support elements are present for a larger 
roller, and these are all Supposed to be individually 
controlled, according to the invention, and therefore to have 
their own feed lines, Space for twenty to fifty pipelines must 
be created in the available croSS-Section. This can result in 
Significant Space problems. 

Also, each Support element comprises a hydraulic piston/ 
cylinder unit with a radial axis, wherein each piston/cylinder 
unit causes a respective contact Surface to be pressed against 
the inside circumference of the hollow roller under the 
preSSure of a cylinder chamber. The cylinder chambers are 
closed except for their connection to a feed line. The 
cylinder chambers are connected to Separate feed lines with 
preSSures that can be Selected independently of one another. 
The bearing pockets of the individual Support elements are 
connected to a common feed line with the same pressure for 
all the Support elements. The invention therefore also 
extends to an adapted formation of the individual Support 
elements and their pressure Supply. 

The comparable state of the art is found in DE-PS38 13 
598. However, in this reference, the hydraulic fluid which is 
Supplied to the individual Support elements is regulated by 
amount, i.e. the same amount of hydraulic fluid flows over 
the edges of the bearing pockets in all preSSure Situations. 
This has its reason, in DE-PS38 13598, in the fact that the 
roller is heated via the hydraulic fluid, which reason stands 
in the foreground there. In other words, a constant amount 
of heated bearing pocket fluid is passed to each Support 
element, independent of the force exerted by it, So that 
heating at the point in question can be maintained indepen 
dent of the pressure exerted. However, this means that for 
each pressure element, two separate lines must be available. 
But Since the Support elements were only controlled in 
groups in the known embodiment, with a hollow roller made 
of steel, it was still possible to implement this number of 
lines. 

15 

25 

35 

40 

45 

50 

55 

60 

65 

4 
In the invention, however, it is actually a matter of 

individual control, and this can be implemented in relatively 
easy manner as indicated above. In contrast to the known 
State of the art, the bearing pocket fluid which is passed to 
the individual Support elements is preSSure-controlled. 
Heating, which was the reason for the amount regulation, 
does not play Such a great role in the application cases 
according to the invention. All the bearing pockets are 
connected to a Single feed line. The force exerted by each 
individual Support element is determined by the hydrostatic 
preSSure in the cylinder chambers of the individual Support 
elements, which are closed except for the feed line. To 
change this preSSure, only very slight Volumes are required, 
which can be brought in by means of feed lines with a very 
Small croSS-Section. In total, therefore, only one feed line for 
larger amounts, namely for the bearing pocket fluid, and a 
plurality of feed lines with a small cross-section for the 
cylinder chambers are required, for which space can be 
made available without Significantly weakening the croSS 
Section of the cross-beam. 

It is recommended that the individually controlled support 
elements obtain their pressures automatically on the basis of 
a property profile determined in the croSSwise direction of 
the Strip, for example a moisture profile, a density profile, a 
thickness profile or Something Similar, as it is evident as Such 
from DE-OS 2555 677. 
The greater elasticity of the hollow roller in a plane which 

passes through its axis can have the result that the Support 
elements incur the risk of breaking through the Supporting 
fluid film and directly touching the inside circumference of 
the hollow roller at their edges which run in the circumfer 
ence direction and are located in the longitudinal direction, 
if the hollow roller and/or the cross-beam is deflected to such 
an extent, in Spite of their limited expanse in the longitudinal 
direction. 

In order to avoid this, it is practical to at least partially 
form the Support element of a resilient material, Such as an 
elastomer plastic, for example. Each Support element may 
comprise an elastically resilient material with a modulus of 
elasticity less than 100,000N/mm, at least in a region of the 
element contacting the inside circumference of the hollow 
roller. Each Support element has a cap made of the elastically 
resilient material, wherein the hydrostatic bearing pockets 
are formed in the cap. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The drawings provide a Schematic representation of an 
exemplary embodiment of the invention. 

FIG. 1 is a longitudinal cross-section view of a roller 
according to the invention, the croSS-Section taken through 
the roller axis, 

FIG. 2 is a corresponding partial cross-section view 
through the region in the vicinity of the roller nip, shown on 
a larger Scale; 

FIG. 3 is a radial partial cross-section view shown at 
different radial distances, in order to show the orientation of 
the wound fiber layers; 

FIG. 4 is a view of a roller device with a roller according 
to the invention; 

FIG. 5 is a partial croSS-Section view taken in a plane 
perpendicular to the axis of the hollow roller, through an 
adapted Support element. 

DETAILED DESCRIPTION 

The roller, designated in FIG. 1 as a whole as 100, 
comprises a non-rotating cross-beam 1, which passes 
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through a rotating hollow roller 2 lengthwise, at a distance 
all around. The ends 1' of the cross-beam 1 which project out 
of the hollow roller 2 are mounted in a roller stand or in the 
links of a calender, or in Similar manner, not shown. 

In the embodiment shown in FIG. 1, at the right end of the 
hollow roller 2, the hollow roller 2 is mounted on the 
cross-beam 1 via a roller bearing 3. At the left end of the 
hollow roller 2, a different embodiment is shown, in which 
the hollow roller 2 is mounted on a ring 5 via a bearing 4, 
which ring can move up and down slightly relative to the 
cross-beam 1, but cannot rotate. On the cross-beam 1, a 
Straight-line guide in the form of two flattened areas 6 of the 
cross-beam 1, which lie opposite each other, is provided, 
where the guide ring 5 can Slide parallel to the plane of the 
drawing, with corresponding guide Surfaces, not shown. The 
bearing 3 is able to transfer forces in the direction of effect 
of the roller 100 from the hollow roller 2 to the cross-beam 
1, the bearing only has guidance tasks perpendicular to the 
plane of effect, which is to be viewed as being the connect 
ing plane of the axis of the hollow roller 2 and the counter 
roller 15. In the plane of effect, because of the movability of 
the guide ring 5, no forces can be passed on from the hollow 
roller 2 to the cross-beam 1. It is understood that in a 
practical roller, the formation at both ends of the hollow 
roller 2 will be the same. The representation in FIG. 1 only 
Serves to explain the roller types which are possible for the 
invention. 

In the embodiment of FIG.1, nine support elements 10 are 
arranged over the length of the hollow roller 2, at uniform 
intervals, they are Supported on the cross-beam 1 and rest 
against the inside circumference 8 of the hollow roller 2 with 
their Support Surfaces 7. The Support elements 10 are Sup 
plied with two separate hydraulic fluids, via a common feed 
line 9 and branch lines 11 which lead to the individual 
Support elements 10, and additionally via Separate feed lines 
assigned to each individual Support element 10; these press 
the Support elements 10 against the inside circumference 8 
of the hollow roller, on the one hand, and take over bearing 
of the Support elements 10 at this inside circumference, on 
the other hand, as will be explained in detail in connection 
with FIG. 5. 

In the exemplary embodiment shown in FIG. 1, the roller 
nip 14 is located at the top, i.e. a counter-roller 15 lies 
against the working outside circumference of the roller 2 
from the top, above the strip B. This results in a line load for 
the hollow roller 2, which is supported by the support 
elements 10 and passed on to the cross-beam 1, which 
deflects down under this line load, in accordance with FIG. 
1, Something that is possible because of the distance left all 
around (shown with significant exaggeration in FIG. 1), 
making it possible to keep the hollow roller 2 free of 
StreSS-related Shape changes. 
AS is indicated in FIG. 2, the hollow roller 2 consists of 

a fiber-reinforced synthetic resin, where the radial wall 
thickness 13 does not exceed 20 mm. In the radially inside 
and outside regions, there are layers in which the filaments 
16 or 17 are wound essentially in the circumference 
direction, with a deviation of +15, as is evident from FIG. 
3, where the deviation from the circumference direction 
amounts to approximately 6, and is directed differently in 
the inner and outer layer, so that the fibers 16, 17 cross. In 
the middle layer, in the region of a neutral fiber or Zone 19 
which exists in a plane which goes through the axis of the 
hollow roller 2 when it is bent, the fibers 18 run in the 
longitudinal direction. Here again, a deviation of t15 from 
the longitudinal direction is possible. The purpose of this 
arrangement is that when the hollow roller 2 is bent, no 
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6 
Sandwich effect occurs in a plane which passes through the 
longitudinal axis, i.e. the fiber orientation which is particu 
larly resistant to longitudinal tensile and pressure StreSS is 
kept away from the radially outer layers. This causes the 
modulus of elasticity of the laminate material of the hollow 
roller 2 according to FIG. 2 and 3 to be less in the 
longitudinal direction than in the circumference direction in 
the radially outer regions. This should also hold true for the 
wall of the hollow roller 2 as a whole, i.e. fewer strands of 
the reinforcement fibers should run in the longitudinal 
direction than in the circumference direction. With this fiber 
arrangement, it is particularly easy to achieve an influence 
on the line force by denting the hollow roller 2. In this 
connection, it is not necessary to bend the entire pipe which 
forms the hollow roller 2. In this connection, the modulus of 
elasticity should not exceed 100,000N/mm° 

This makes the hollow roller 2 particularly flexible and it 
can follow the force profile applied from the inside, by 
varying the activation of the Support elements 10, quite 
accurately, as is shown in exaggerated manner by the center 
support element 10 in FIG. 2, which is in a lower position, 
and the corresponding progression of the hollow roller 2. 
A fiber-reinforced plastic material is Sometimes not well 

Suited for direct interaction with slip elements Such as the 
Support elements 10. For this reason, the inside circumfer 
ence 8 of the hollow roller 2 is provided with a layer 20 
made of a material which promotes Slip in interaction with 
the support elements 10 and which is not permeable for the 
hydraulic fluid inside the hollow roller 2. 
On the outside circumference of the hollow roller 2, a 

coating 26 of elastomer material can be provided, as indi 
cated in FIG. 1. 

FIG. 4 shows an example of use of the roller 100. The 
roller pair 100, 15 is shown, with the strip B being pressure 
treated in its roller nip 14. Above the counter-roller 15, 
another part of the strip B is shown, which follows the roller 
nip 14 in the direction of movement of the strip B; at this 
part, a property profile Such as moisture distribution, density 
distribution, thickness distribution is measured croSSwise to 
the Strip, by means of measurement devices 21, of which a 
number equal to the number of support elements 10 is 
present in their spots, in the embodiment. The measurement 
values of the individual measurement devices 21 are passed 
to a control device 30 via lines 22. Instead of the nine 
measurement devices 21, it would also be possible to use a 
Single measurement device arranged in traversing manner. 
The control device 30 is supplied with hydraulic fluid by 

a pump 23, and assigns a pressure to the individual Support 
elements 10, Separately, via the lines 12, which pressure is 
formed from the measurement values of the measurement 
devices 21 by an algorithm Stored in memory in the control 
device 30. A second pump 24 sends hydraulic fluid, via a 
pressure regulator 25, to the line 9, which supplies all the 
Support elements 10 with a Second pressure, the same for all 
the Support elements, via the branch lines 11. 

Below the roller 100, a line force distribution L, for 
example, is indicated over the width of the material Strip W, 
as it results from the values measured by the measurement 
devices 21 according to the calculations of the control 
device 30. In other words, L are the forces which the 
individual support elements exert. While the hollow roller 2 
is still a rigid pipe, in comparison with a steel pipe with the 
wall thickness usual for deflection-controlled rollers, it is 
quite flexible for bending StreSS in a plane which passes 
through the axis, So that the line force profile indicated in the 
bottom part of FIG. 4 “strikes through” on the basis of the 
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mechanism indicated in FIG. 2, i.e. can be implemented on 
he Strip B with extensive accuracy. 

FIG. 5 shows an individual support element 10, which 
rests against the inside circumference 8 of the hollow roller 
2 with its support surface 7. The support element 10 com 
prises a piston/cylinder unit with a ring piston 31, which is 
affixed on the flattened top side 1" of the cross-beam 11, 
which faces the roller nip 14. The pot-shaped “cylinder 32 
is placed over the ring piston 31; it can be raised and lowered 
relative to the ring piston 31 and is Sealed relative to the ring 
piston 31 on its inside circumference by means of seals 33. 
The bottom 34 of the “cylinder 32 has a pipe-shaped central 
projection 35, facing towards the open Side, which engages 
into the ring opening of the ring piston 31 and is Sealed there 
by means of Seals 36. The ring piston 31 possesses an 
axis-parallel bore 37, which opens out into the feed line 
leading to the Support element 10 in question. The branch 
line 11 leads to the inside of the ring piston 31. 

The outside of the bottom 34 facing the inside circum 
ference 8 of the hollow roller 2 is covered by a cap-shaped 
plastic part 40, which consists of a rigid but still slightly 
resilient material, forming a Slip pairing with the coating 20. 
On the side facing the inside circumference 8 of the hollow 
roller 2, the cap 40 is shaped as a partial cylinder, So that it 
rests precisely against the inside circumference 8. The cap 
40 forms the Support surface 7 there, with one or more flat 
bearing pockets 42, edged all around, recessed in it, which 
can be provided with hydraulic fluid from the interior of the 
pipe-shaped projection 35, via throttle bores 41. The hydrau 
lic fluid which enters into the interior of the pipe-shaped 
projection 35 from the branch line 11 therefore gets into the 
bearing pockets 42 via the throttle bores 41, and exerts 
hydrostatic pressure against the inside circumference 8 of 
the hollow roller 2 there. The hydraulic fluid constantly 
flows off over the edges of the bearing pockets 42, and forms 
a liquid film capable of Support on these edges, in the 
support surface 7, via which film the force of the support 
element 10 is transferred to the inside circumference 8 of the 
hollow roller 2. 

The pressure in the branch lines 11 is regulated via the 
preSSure regulator 25, Specifically to a value that is the same 
for all the Support elements 10. Supply to the bearing 
pockets 42 of all the Support elements 10 is provided via the 
Single line 9, which is a common line for all the Support 
elements. 

The force of the support element 10 is determined by the 
pressure of the cylinder chamber 38 formed between the 
bottom 34 of the “cylinder 32 and the top of the “piston” 
31. The hydraulic fluid necessary for this is passed to each 
support element 10 separately, via its own feed line 12. Since 
the “cylinder 32 only moves slightly in a radial direction, 
in normal operation, the amounts of fluid necessary for 
pressure activation of the cylinder chamber 38 are also very 
small. The feed lines 12 can therefore have a very small 
diameter, So that the portion of the croSS-Section inside the 
hollow roller 2 required for them, whether inside the cross 
beam 1 or on its outside, can still be made available even for 
larger numbers of Support elements 10, without significantly 
weakening the cross-beam 1. 
Making the cap 40 of plastic is Supposed to result in a 

certain resilience of the Support Surface 7, in order not to 
allow the formation of overly high Surface preSSures at the 
points indicated with 39 in FIG. 2, when there are great 
preSSure differences for consecutive Support elements in the 
axis direction, as they can occur according to the diagram in 
the bottom part of FIG. 4. 
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8 
In the top view according to FIG. 5, the support elements 

10 have a rectangular croSS-Section and follow each other 
directly, or at only a slight distance, in the longitudinal 
direction of the hollow roller 2. The distances must be 
dimensioned in Such a way that adjacent Support elements 
10 do not touch each other in case of deflection of the 
cross-beam 1 or the hollow roller 2, and do not hamper each 
other's Stroke movement. The axial expanse of each indi 
vidual support element 10 should not exceed 20 cm, in order 
to achieve the most precise possible gradation of Support of 
the hollow roller 2. 
The interaction of a hollow roller 2 which follows the 

bending StreSS in a plane which passes through the axis 
relatively easily, thanks to the structure evident from FIG. 2 
and 3, and relatively narrow support elements 10 which 
follow closely next to one another in the axis direction, with 
individual control, results in a roller which can be controlled 
with particular precision. 
We claim: 
1. A roller for applying pressure to a Strip of paper, textile, 

plastic film, Sheet metal, or other Similar material, Said roller 
comprising: 

a rotatable hollow roller having an inside circumference 
and an outside working roller circumference, Said hol 
low roller comprising fiber-reinforced Synthetic resin 
material, and Said hollow roller extending along a 
longitudinal direction; 

a cross-beam extending through the hollow roller in Said 
longitudinal direction Such that there is radial spacing 
between the cross-beam and the inside circumference 
of the hollow roller around Said cross-beam, Said croSS 
beam including ends non-rotatably mounted in external 
Supports, and 

a plurality of hydroStatic Support elements, arranged in 
one or more longitudinal rows on the cross-beam, Said 
elements being arranged on a side of Said cross-beam 
on which pressure is exerted by the roller on the Strip, 
Said elements being preSSable against the inside cir 
cumference of the hollow roller by means of hydraulic 
fluid, Said elements each having a contact Surface 
preSSable against the inside circumference of the hol 
low roller, Said contact Surface including open bearing 
pockets defined by edges, Said pockets being filable 
with hydraulic fluid for Supporting the hollow roller, 
Said pockets adapted to enable the hydraulic fluid to 
flow over the edges of the pockets to form a liquid film 
Supporting the hollow roller, and wherein the Support 
elements have a length not exceeding 20 cm in the 
longitudinal direction of the hollow roller, said ele 
ments being closely arranged with respect to each other 
in the longitudinal direction, and Said elements being 
controllable independently of one another. 

2. The roller of claim 1, wherein the modulus of elasticity 
of the material of the hollow roller is less in the longitudinal 
direction than in a circumferential direction of Said hollow 
roller. 

3. The roller of claim 2, wherein the fiber reinforced 
material comprises wound filaments or aggregates of fila 
ments and is made in three layers, wherein fibers of radially 
outer layers have a winding angle of t15 relative to the 
circumferential direction, and fibers of a middle layer have 
a winding angle of t15 relative to the longitudinal direc 
tion. 

4. The roller of claim 1, wherein the hollow roller has a 
radial wall thickness of less than 20 mm and the modulus of 
elasticity of the material of the hollow roller is less than 
100,000N/mm in its longitudinal direction. 
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5. The roller of claim 4, wherein the hollow roller has a 
Slip-promoting layer that is resistant to the hydraulic fluid on 
the inside circumference of the hollow roller. 

6. The roller of claim 1, wherein the hollow roller has a 
coating of an elastomer material on its outside circumfer 
CCC. 

7. The roller of claim 1, wherein each support element 
comprises a hydraulic piston/cylinder unit with a radial axis, 
each piston/cylinder unit causing a respective contact Sur 
face to be pressed against the inside circumference of the 
hollow roller under the pressure of a cylinder chamber, Said 
cylinder chamber being closed except for its connection to 
a feed line, wherein the cylinder chambers of the individual 
Support elements are connected to Separate feed lines with 
preSSures that can be Selected independently of one another, 

10 
8. The roller of claim 7, further comprising a measure 

ment device for providing a property profile of the Strip, 
croSSwise to the Strip, Said measurement device being con 
nected to a control device that provides hydraulic fluid to the 
cylinder chambers at pressures calculated from measure 
ment values provided by the measurement device. 

9. The roller of claim 1, wherein each support element 
comprises an elastically resilient material with a modulus of 
elasticity less than 100,000N/mm., at least in a region of 
Said element contacting the inside circumference of the 
hollow roller. 

10. The roller of claim 9, wherein each support element 
has a cap made of the elastically resilient material, wherein 

and that the bearing pockets of the individual support 15 the hydrostatic bearing pockets are formed in Said cap. 
elements are connected to a common feed line with the same 
preSSure for all the Support elements. k k k k k 


